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Description 

[0001] The present invention relates to a device for 
introducing a medium into a human body. 
[0002] At present, treatment of, say, aortic aneurysms 
is conducted by implanting artificial blood vessels. In 
particular, the portion of a blood vessel which has an 
aneurysm is removed by resection, and an artificial 
blood vessel is implanted in place of the resected portion 
and connected to the remaining blood vessel by sutur- 
ing. 

[0003] The above mentioned method of surgically im- 
planting artificial blood vessels for treatment of aortic an- 
eurysms, however, is highly dangerous. Especially, 
emergency operation for treatment of a ruptured aneu- 
rysms has a iow life-saving rate, and operation on dis- 
secting arotic aneurisms is difficult and has a high death 
rate. 

[0004] The document US-A-4878906 discloses a de- 
vice for introducing a stent into a human body which 
comprises a tube having a side window adjacent to its 
front end. Furthermore, it comprises a second window 
in a certain distance from the first window. The tube is 
to be inserted through a stent. A wire which is Inserted 
through the tube extends so as to protrude from the first 
window and to be reinserted into the second window, 
whereby the stent can be engaged and held by the tube 
and the wire. 

[0005] The present invention has been accomplished 
to solve the above-mentioned problems encountered in 
the prior art. The object of the present invention is to 
provide a device for introducing a medium into a human 
body as well as a method for preparing a system con- 
taining such a device. 

[0006] This object is achieved by the device according 
to claim 1 and by a method according to claim 1 1 . Fur- 
ther advantageous features subject-matters of the de- 
pendent claims. 

[0007] An advantage of the invention is that a medium 
or an appliance is provided which is collapsible for in- 
sertion into human organs, such as a blood vessel, and 
which can be brought to an affected or constricted part 
thereof, where the appliance is released so as to be ex- 
panded and implanted there without fail. 
[0008] The appliance collapsible for insertion into hu- 
man organs and capable of resilient restoration com- 
prises a pair of foldable, elastic end wire rings are pro- 
vided at opposite ends; that a plurality of foldable, elastic 
connecting wire rings having a generally circular shape 
when no external force is applied thereto are provided 
to bridge the opposite end wire rings and fixed thereto; 
and that a plurality of intermediate wire rings are provid- 
ed between the opposite end wire rings so as to keep 
the connecting wire rings resiliency transformed to a 
generally elliptical shape. 

[0009] A plurality "of loops for pull strings to be passed 
through may be provided at a plurality of points which 
divide the circumference of each of the opposite end 
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wire rings. 

[0010] The appliance for insertion into human organs 
comprises a pair of foldable, elastic end wire rings which 
ar provided at the opposite ends of a tube made of cloth 
5 or a sheet of flexible material; a plurality of foldable, 
elastic connecting wire rings having a generally circular 
shape when no external force is applied thereto are pro- 
vided to bridge the opposite end wire rings and .fixed 
thereto; and a plurality of intermediate wire rings which 
10 are provided between the opposite end wire rings so as 
to keep the connecting wire rings resiliency transformed 
to a generally elliptical shape. 
[001 1 ] The appliance collapsible for insertion into hu- 
man organs and capable of resilient restoration com- 
15 prises a pair of foldable, elastic wire rings atthe opposite 
ends of a tube made of cloth or a sheet of flexible ma- 
terial, and loops for a pull string to be passed through 
at a plurality of points which divide the circumference of 
each of the end wire rings. 
20 [001 2] The device for collapsing the appliance for in- 
sertion into human organs comprises a funnelled tube 
which is provided at its rear end with an inlet opening of 
a large diameter for the appliance to be inserted through 
from the front end thereof, and which has an intermedi- 
ns ate tubular portion gradually reduced in diameter, and 
which terminates in a connecting tube having a smaller 
diameter than that of the appliance and adapted to be 
fitted into the rear end of a catheter. 
[0013] When the appliance, which comprises a pair of 
30 foldable, elastic end wire rings provided at opposite 
ends; a plurality of foldable, elastic connecting wire rings 
having a generally circular shape when no external force 
is applied thereto and adapted to bridge the opposite 
end wire rings and fixed thereto; and a plurality of inter- 
ns mediate wire rings provided between the opposite end 
wire rings so as to keep the connecting wire rings resil- 
iency transformed to a generally elliptical shape, is in- 
serted into a human organ, the foldable, elastic end wire 
rings, the intermediate wire rings and the connecting 
40 wire rings are folded thereby to collapse the appliance, 
which is Inserted into a catheter, and the appliance is 
released at an objective position in the human organ, 
whereupon the resilient restoring forces of the end wire 
rings, the intermediate wire rings and the connecting 
45 wire rings restore the appliance to it sorignal tubular 
shape. 

[0014] When the artificial body vessel comprising 
foldable, elastic end wire rings, intermediate wire rings 
and connecting wire rings is collapsed and inserted into 
50 a catheter, and released therefrom at an objective posi- 
tion (affected portion) in, say, a blood vessel, the resil- 
ient restoring forces of the end wire rings, the Interme- 
diate wire rings, the connecting wire rings cause the ar- 
tificial body vessel to be restored to a tubular shape and 
55 pressed onto the inner wall of the blood vessel. Under 
the condition, the opposite end portions of the artificial 
body vessel are pressed onto the inner wall of the blood 
vessel, and the middle portion of the artificial body ves- 
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sel prevents the blood vessel from being closed by an 
xternal force after implantation, and the resilient restor- 
ing force of the connecting wire rings helps to keep the 
whole shape of the artificial body v ssel when restored, 
[0015] By inserting and releasing the artificial body 
vessel in a constricted part of a human organ, it is pos- 
sible to expand the constricted part by the artificial body 
vessel. 

[001 6] The appliance has an advantage that it can be 
brought to a desired position such as an affected part of 
a blood vessel in collapsed condition without a surgial 
operation, and be released at the position so as to be 
resiliently restored to the original tubular shape thereby 
to implant the appliance or expand a constricted part of 
a human organ. 

[0017] The appliance provided at those points which 
divide the circumference of the end wire rings with loops 
for pull strings to be passed through can be inserted into 
a catheter directly or through a collapsing device, and 
transmitted through the catheter by pulling the pull 
strings. The work of collapsing and inserting the artificial 
body vessel into a catheter can be done easily and 
quickly. 

[0018] When the appliance is Introduced into the 
opening of an enlarged diameter of the funnelled tube 
and moved therethrough to the connecting end of the 
pipe, the wire rings are smoothly folded into a predeter- 
mined shape, so that the whole appliance can be col- 
lapsed into a predetermined shape with ease and accu- 
racy, 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 9] Fig. 1 is a perspective view of an artificial body 
vessel which does not form a part of the present inven- 
tion. 

[0020] Fig. 2 is a perspective view of a frame included 
in the artrificial body vessel. 

[0021] Fig. 3 is a perspective view of an example of 
the device according to the present invention for intro- 
ducing a medium such as the above-mentioned artifical 
body vessel into a human body. 
[0022] Fig. 4 is a perspective view showing the artifi- 
cial body vessel through which the tube of the above- 
mentioned device is loosely inserted. 
[0023] Fig. 5 is a perspective view showing the above- 
mentioned artificial body vessel and the tube of the 
above-mentioned device with a string to be passed 
through the loops on the artificial body vessel and 
wound about the wire within the tube. 
[0024] Fig. 6 is a perspective view showing the above • 
string wound about the wire. 

[0025] Fig. 7 shows a funnelled tube. A being a per- 
spective view, B being a cross-sectional view along line 
X-X in A, and C being a cross-sectional view along line 
Y-Y in A. 

[0026] Fig. 8 is a perspective view showing a front pull 
string and rear pull strings passed through the above- 
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mentioned front and rear loops. 
[0027] Fig.9 is aperspectiv view showing an artificial 
body vessel before being inserted into the abov -men- 
tioned funnelled tube. 
5 [0028] Fig. 1 0 is a perspective view showing the arti- 
ficial body vessel immediately before being inserted into 
the funnelled tube, with the tube of the above-mentioned 
device not shown. 

[0029] Fig. 11 is a perspective view showing the arti- 
10 ficiai body vessel before insertion into the above-men- 
tioned funnelled tube. 

[0030] Fig. 12 is a cross-sectional view showing the 
tube of the above-mentioned device and the artificial 
body vessel in a catheter inserted into a blood vessel. 
is [0031] Fig. 13 is a cross-sectional view showing the 
catheter being pulled out leaving the tube of the above- 
mentioned device. 

[0032] Fig. 1 4 shows the above-mentioned catheter 
being pulled, A being a cross-sectional view showing the 

20 catheter pulled out midway, and B being a cross-sec- 
tional view showing the catheter completely pulled out. 
[0033] Fig. 1 5 is a cross -sectional view showing a bal- 
loon catheter moved into the artificial body vessel. 
[0034] Fig. 1 6 is an enlarged perspective view show- 

25 ing the string released from the wire by withdrawing the 
wire relative to the tube of the above-mentioned device. 
[0035] Fig. 1 7 shows the steps of folding the front end 
wire ring of the above-mentioned artificial body vessel. 
[0036] Fig. 1 8 shows the steps of folding the rear end 

30 wire ring of the artificial body vessel. 

[0037] Fig, 1 9 shows the steps of folding the front and 
rear end wire rings and the connecting wire rings of the 
artificial body vessel, A showing a condition before fold- 
ing, and B showing a condition after folding. 

35 [0038] Fig. 20 is a perspective view showing the 
above-mentioned artificial body vessel collapsed. 
[0039] Fig. 21 is a perspective view of another exam- 
ple not part of the invention. 

[0040] Figs. 22A and 22B show different examples 

40 not part of the invention in perspective view. 

[0041] Fig. 23 is a perspective view of a further differ- 
ent example not part of the invention. 
[0042] Fig. 24 is a perspective view of another em- 
bodiment of the device for introducing the artificial body 

45 vessel of the invention into a human body. 

[0043] Fig. 25 is a perspective view of still another em- 
bodiment of the above device. 
[0044] Fig. 26 is a perspective view of a different em- 
bodiment of the above device. 

so [0045] Fig. 27 is a view showing a different manner of 
collapsing the artificial body vessel. 
[0046] Fig. 28 is a perspective view showing the 
above artificial body vessel in collapsed condition. 
[0047] Fig. 29 is a perspective view showing a still dif- 

55 ferent manner of collapsing the artificial body vessel. 
[0048] Fig. 30 is a perspective view showing the arti- 
ficial body vessel inserted into a constricted portion. 
[0049] Fig. 31 is a perspective view showing the con- 
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stricted portion having been expanded by the above ar- 
tificial body vessel. 

[0050] Fig. 32 is a persepctive view showing the con- 
stricted portion having been expanded by the above 
frame. 

BEST MODES OF EMBODYING THE INVENTION 

[0051] The invention will be described in detail with 
reference to the embodiments thereof shown in the ac- 
companying drawings. 

[0052] The appliance to be inserted into a human or- 
gan can take the form of, for example, an artificial blood 
vessel or an artificial body vessel or a frame for expand- 
ing constricted parts of human organs. 
[0053] An artificial blood vessel 7 will be described be- 
low as an example of the appliance to be inserted into 
a human organ. 

[0054] As shown in Fig. 1 , the artificial blood vessel 7 
is composed of a flexible tubular member made of cloth, 
film or the like, with a frame 32 for keeping the tubular 
shape. As shown in Fig. 2, the frame 32 has a three- 
dimentional construction comprising a pair of end wire 
rings 1 0 fixed to the opposite ends of the artificial blood 
vessel 7 by thread or adhesive, a plurality of connecting 
oblong wire rings 1 1 bridging the opposite end wire rings 
1 0 and a plurality of intermediate wire rings 12 provided 
between the opposite end wire rings 10. Theconnecting 
wire rings 1 1 are made of wires of elastic material having 
a generally circular shape when no external force is ap- 
plied thereto. As shown in Fig. 2, the connecting wire 
rings 1 1 are arranged between the opposite end wire 
rings 1 0 circumferentially thereof and fixed thereto. The 
elastic intermediate wire rings 12 are arranged between 
the opposite end wire rings 10. The intermediate wire 
rings 12 are partially fixed to the artificial blood vessel 
7. Some of the intermediate wire rings 12 (in this em- 
bodiment, the two intermediate wire rings 12 adjacent 
the opposite end wire rings 1 0) are positioned outside 
the connecting wire rings 1 1 bridging the end wire rings 

10 so as to transform their original circular shape into 
an elliptical shape as shown in Figs, 1 and 2 thereby to 
cause the connecting wire rings to store a resilient re- 
storing force to return to their original circular shape. 
This resilient force acts as a spring force to restore the 
collapsed artificial blood vessel 7 to its original tubular 
shape. The original shape of the connecting wire rings 

1 1 without any external force applied thereto is not lim- 
ited to a strictly circular shape, but it may also be ellip- 
tical. In the latter case, the originally elliptical connecting 
wire rings- 11 are previously deformed into a more ellip- 
tical shape by application of an external force thereto 
and then disposed between the opposite end wire rings 
1 0. In the embodiment shown in Figs. 1 and 2, the mid- 
dle one of the three intermediate rings 12 is positioned 
inside the oblong connecting wire rings 11 so as to pre- 
vent theconnecting wire rings 11 from being pushed into 
the artificial blood vessel 7. 


[0055] The connecting wire rings 1 1 and the interme- 
diate wire rings 12 are not fixed to each other in order 
that the appliance may be smoothly collapsed without 
the connecting wir rings 11 and the intermediate wire 

s rings 12 interfering with each other. It is possibl to fix 
some of the intermediate wire rings 12 partially to the 
connecting wire rings 11. The connecting wire rings 11 
may be interconnected to each other at one or more 
points thereof. That one of the intermediate wire rings 

10 1 2 which is disposed outside the connecting wire rings 
11 functions to transform the connecting wire rings 11 
to a generally elliptical shape as mentioned above. On 
the other hand, the connecting wire rings 11 resiliently 
transformed to an elliptical shape continuously exerts 

15 on the intermediate rings 12 a force to expand thereby 
to help the intermediate wire rings 12 that have been 
folded to restore their original circular shape. In the il- 
lustrated embodiment, the connecting wire rings 11 are 
not directly fixed to the artificial blood vessel 7, but parts 

20 of them may be fixed to the artificial blood Vessel 7, if 
necessary. 

[0056] The above-mentioned end wire rings 10 are 
made of a flexible material which has a high resilent re- 
storing force, such as Ti-Ni alloy. Of cource the material 
25 is not limited to Ti-Ni alloy. The wires of the alloy are 
hard to weld, but the annular shape makes it easy to 
connect the members to each other by a string, so that 
it becomes easy to assemble the component members. 
The diameters of the end wire rings 10, the connecting 
30 wire rings 11 and the intermediate wire rings 1 2 are set 
to 20 mm to 39 mm in accordance with that of the arti- 
ficial bood vessel 7. The length of the artificial blood ves- 
sel 7 is determined in accordance with the length of the 
poriton of an organ at which the artificial blood vessel is 
35 to be implanted. 

[0057] A pair of loops 13 made of thread at two oppo- 
site positions of the circumference of the opening atone 
of the opposite ends of the artificial bool vessel 7 to 
which the end wire rings 1 0 are fixed. If necessary, sim- 
40 iiar loops 1 3a made of thread may also be provided at 
two opposite positions of the circumference of the open- 
ing at the opposite end of the artificial blood vessel 7. In 
this case, the position of the loops 1 3a are circumferen- 
tially displaced 90° from the loops 13. 
45 [0058] The artificial blood vessel 7 of the above-men- 
tioned construction is introduced into a human body ves- 
sel by means of a device as shown in Fig. 3 for intro- 
ducing a medium into a human body vesssel. The de- 
vice comprises a flexible metallic tube 2 formed with a 
so side window 1 adjacent the front end thereof, a string 4 
having one end fixed to the tube 2 adjacent the side win- 
dow 1 , and a wire 3 slidably inserted into the tube 2. 
[0059] By using the device of the above-mentioned 
construction for introducing a medium into a human 
55 body vessel, the artificial blood vessel 7 of the invention 
is introduced into a target position (an affected part 26) 
of a blood vessel 9 which is part of a human body in the 
following manner. 
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[0060] The tube 2 is inserted through the artificial 
blood vessel 7 of the above-mention d construction as 
shown in Fig. 4, and a string 4 is passed through the 
loops 13 provided at the front end of the artificial bood 
vessel 7 and wound about the wir 3 in a half, one or 
several turns at the side window 1 of the tube 2 as shown 
in Fig. 5 thereby to hold the artificial blood vessel 7 on 
the wire 3 inserted into the tube 2. In particular, by taking 
the front end portion of the wire 3 out of the side window 
1 , winding the string 4 about the wire 3, and then Insert- 
ing the front end of the wire 3 into the tube 2, it is possible 
to easily wind the string 4 about the wire 3 at the side 
window 1 . If the string 4 is formed with an enlarged por- 
tion such as a knot 1 4 as shown In Fig. 6, the string 4 is 
nipped between the edge of the side window 1 and the 
wire 3, so that the string 4 is held the more securely. A 
plurality of strings 4 may be provided as shown in Fig. 
24. 

[0061] With the artificial blood vessel 7 held on the 
tube 2 by the wire 3 in the above-mentioned manner, 
the tube 2 is inserted into a catheter 8 as far as the target 
position (the affected part) 26 in the blood vessel 9. To 
this end, the tube 2 may be pushed directly into the cath- 
eter 8 through its rear end, and the artificial bloodvessel 
7 may be pulled by the string 4 thereby to collapse and 
introduce the vessel 7 into the catheter 8 while deform- 
ing and folding the wire ring 1 0 at the front end of the 
vessel 7. Alternatively, the artificial blood vessel 7 may 
be collapsed beforehand by using a collapsing device 
as shown in Fig. 7, so that the collapsed blood vessel is 
inserted into the catheter 8. 

[0062] A method of collapsing the artificial blood ves- 
sel 7 beforehand by the collapsing device shown in Fig. 

7 and inserting it into a catheter will now be described 
below. 

[0063] In Fig. 7, the reference numeral 1 8 designates 
a funnelled tube, the rear end portion of which is provid- 
ed with an inlet opening 18a of an enlarged diameter, 
through which the tubular artificial blood vessel 7 is in- 
serted into the tube 1 8 from the front end thereof. The 
tube 1 8 has a middle portion gradually reduced in diam- 
eter and a front end portion made of a metallic tube cir- 
cular in cross section and smaller in diameter than the 
artificial biood vessel 7 and formed into a connector 19 
capable of being fitted into the rear end of the catheter 

8 detachably therefrom. In Fig. 7, the reference numeral 
15 designates a check valve provided in the rear end 
portion of the catheter 8 and made of elastic membrane, 
in which a normally closed hole 17 is formed. When the 
connector 1 9 composed of a metallic tube is inserted 
into the rear end portion of the catheter 8, the connector 
1 9 pushes open the closed hole 1 7 in the elastic mem- 
brane so as to be inserted therethrough. 

[0064] In the illustrated embodiment, the funnelled 
tube 18 has an elliptical cross-sectional shape, with the 
loops 13 being provided at two points bisecting the cir- 
cumference of the front end wire ring 1 0. If loops 1 3 are 
provided at three points trisecting the circumference of 


the wire ring 10, the funnel of the tub 18 is mad trian- 
gular in cross section. If loops 13 are provided at four 
points quadrisectlng the circumferenc of the wir ring 
10, the funnel of the tube 18 is made square in cross 
5 section. In the embodiment shown in Fig. 8, a front pull 
sring 20 is passed through the loops 13 provided at two 
opposite positions on the circumferential edge of the 
opening at the front end of the artificial blood vessel 7, 
and rear pull strings 21 are passed through the loops 
10 1 3a provided at two opposite positions on the circum- 
ferential edge of the opening at the other end of the ar- 
tificial blood vessel 7, with a rod-like grip 22 being fixed 
to the ends of the rear pull strings 21 . 
[0065] Under this condition, a balloon catheter 23 is 
is loosely fitted over the tube 2 of the introducing device 
so that the front end of the balloon catheter 23 is posi- 
tioned about 2 to 3 cm apart from the rear end of the 
artificial blood vessel 7 as shown in Fig. 1 1 . Then a fixing 
member 24 on the balloon catheter 23 is fastened to fix 
the catheter 23 to the tube 2 so that the catheter 23 can 
be moved together with the tube 2. 
[0066] With the funnelled tube 1 8 disconnected from 
the catheter 8, the front pull string 20 is inserted through 
the rear end of the funnelled tube 1 8 and pulled forward- 
ly from the front end of the connector tube 1 9, and at the 
same time the front end portion of the tube 2 is inserted 
a certain length into the funnelled tube 1 8 as shown in 
Figs. 9 and 10. Under this condition, with a rearward 
pulling force applied to the rear end wire ring 10 of the 
artificial blood vessel 7 by the grip 22, the artificial blood 
vessel 7 is introduced into the funnelled tube 1 8 through 
the enlarged inlet opening 18a thereof by pulling for- 
wardly the front pull string 20. Let it be assumed here 
for convenience of explanation that the circumference 
of the front end wire ring 10 is quadrisected by four im- 
aginary points which (or the positions adjacent to which) 
will be referred to as the first, second, third and fourth 
points 41 1t 42 1f 43 t and 44., respectively; that similarly 
the circumference of the rear end wire ring 1 0 is quad- 
risected by the first, second, third and fourth points 41 2 , 
42 2 , 43 2 and 44 2 respectively; and that the loops 13 on 
the front end wire ring 10 are positioned at the first and 
third points 41 1 and 43 n while the loops 1 3a on the rear 
end wire ring 1 0 are positioned at the second and fourth 
points 42 2 and 44 2 . The artificial blood vessel 7 is so 
arranged with respect to the funnelled tube 1 8 that the 
line connecting the first and third points 41 1 and 43 n on 
the front end wire ring 10 lies substantially along the 
short axis of the ellipse of the enlarged inlet opening 1 8a 
as shown in Fig. 7B while the line connecting the second 
and fourth points 42 1 and 44 1 lies along the long axis of 
the ellipse. In short, the artificial blood vessel 7 is set 
with respect to the funnelled tube 18 as shown in Fig. 10. 
[0067] Under this condition, as the front pull string 20 
is pulled, the first and third points 41 1 and 43 1( which 
are the two opposite points on the front end wire ring 1 0 
of the artificial blood vessel 7 where the loops 1 3 are 
provided, are pulled by the front pull string 20, so that 
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the front end wire ring 1 0 is collapsed flatly with the first 
and third points 41 1 and 43 1 where th loops 1 3 are pro- 
vided approaching each other. Since the first and third 
points 41 1 and 43 1 are pulled ahead, th collapsed front 
end wir ring 10 is inserted into the funnelled tube 18 
while being further collapsed, with the opposite second 
and fourth points 42 1 and 44 1 on the collapsed front end 
wire ring 10 being positioned rearward ly and approach- 
ing each other. In short, the front end wire ring 10 is 
transformed from the condition shown in Fig. 1 7A to the 
condition shown in Fig. 1 7B and thence to the condition 
shown in Fig. 1 7C, with the first and third points 41 1 and 

43 1 forming forwardly directed peaks and the second 
and fourth points 42! and 44^ forming the bottoms of 
forwardly directed valleys, so that the front end wire ring 
1 0 as a whole takes a wavy shape. 

[0068] As the front pull string 20 is pulled further for- 
wardly, with the rear pull strings 21 holding the rear end 
wire ring 10 at the opposite loops 13a (provided at the 
second and fourth points 42 2 and 442 of the rear end 
wire ring 10), the rear end wire ring 10 is pulled rear- 
wardly at the loops 1 3a. At the same time, since the front 
end of the artificial blood vessel 7 is pulled forwardly by 
the above-mentiolned front pull string 20, the rear end 
wire ring 1 0 is collapsed flatly and inserted into the fun- 
nelled tube 1 8, with the first and third points 41 2 and 43 2 
advancing ahead while approaching each other, and the 
second and fourth points 42 2 and 44 2 being positioned 
rearwardly and approaching each other. In short, the 
rear end wire ring 10 is transformed from the condition 
shown in Fig. 18A to the condition shown in Fig. 18B 
and thence to the condition shown in Fig. 1 8C, with the 
second and fourth points 42 2 and 44 2 forming rearward- 
ly directed peaks, and the first and third points 41 2 and 

43 2 forming the bottoms of rearwardly directed valleys, 
so that the rear end wire ring 1 0 as a whole takes a wavy 
shape. 

[0069] Figs. 1 9A and 1 9B show the relation between 
the front and rear end wire rings 1 0 and the connecting 
wire rings 11 of the artificial blood vessel 7 at different 
steps of collapsing the vessel 7 in the above-mentioned 
manner. (For simplicity of illustration, the intermediate 
rings 1 2 are not shown in the figures.) In short, the rings 
10 and 11 are folded as shown in Figs. 19A and 19B. 
Under the folded condition shown In Fig. 19B, the con- 
necting wire rings 1 1 extend almost linearly and will not 
be loosened. Fig. 20 shows the artificial blood vessel 7 
collapsed in the above-mentioned manner. After the ar- 
tificial blood vessel 7 has been introduced through the 
enlarged inlet 1 8a of the funnelled tube 1 8 into the con- 
necting tube 1 9 while being collapsed in the above-men- 
tioned manner, the front and rear pull strings 20 and 21 
are untied and pulled at their ends so as to be withdrawn 
from the loops 13 and 13a. 

[0070] On the other hand, the catheter 8 was previ- 
ously inserted through, say, the coxal art ry adjacentthe 
groin into an aorta 9 as far as the front end of the catheter 
was positioned a little beyond the affected part such as 


an aneurysm 26 of the aorta. Then the metallic connect- 
ing end 19 of the funnelled tube 18 is inserted through 
the hole 17, that is, the check valve 16 in the elastic 
membrane at the rear end of the catheter 8, and th tube 
s 2 of the introducing device containing the wir 3 is in- 
serted into the catheter 8 as far as the front end of the 
tube 2 containing the wire 3 is positioned adjacent the 
front end of the catheter 8 as shown in Fig. 12 thereby 
to place the artificial blood vessel 7 held by the wire 3 
10 at the objective position in the catheter 8. Then, as the 
catheter 8 is withdrawn as shown in Figs. 13 and 14, 
with the tube 2 holding the collapsed artificial blood ves- 
sel 7 by the wire 3 left at the objective position, the col- 
lapsed artificial blood vessel 7 in the catheter 8 is re- 
's leased into the blood vessel 9 while expanding gradually 
from the front end as shown in Figs. 13, 14A and 14B. 
The released artificial blood vessel 7 is restored to its 
original tubular contour by the resiliency of the end wire 
rings 10 and the connecting wire rings 10 and urged 
against the inner wall of the blood vessel 9. if the re- 
leased artificial blood vessel 7 is displaced from the 
proper position, the tube 2 is moved forwardly or rear- 
wardly to adjust the position of the artificial blood vessel 
7. 

[0071] Then the fixig member 24 is loosened to dis- 
connect the ballon catheter 23 from the tube 2, and the 
balloon catheter 23 is advanced along the tube 2 into 
the artificial blood vessel 7 as far as the front end of the 
balloon catheter 23 reaches the front end of the artificial 
blood vessel 7 as shown in Fig. 15, whereupon the bal- 
loon is inflated as shown by dash-and-dot lines in Fig. 
15 thereby to expand the artificial blood vessel 7 com- 
pletely and securely fix it onto the inner wall of the blood 
vessel 9. 

[0072] After the artificial blood vessel 7 has been 
fixed, the balloon is deflated and the balloon catheter 23 
is pulled out. Then it is confirmed that the artificial blood 
vessel 7 has been fixed onto the inner wall of the blood 
vessel 9, and the wire 3 is pulled out of the tube 2. As 
the front end of the wire 3 passes the rear edge of the 
side window 1 of the tube 2 as shown in Fig. 16, the 
string 4 that has been caught by the wire 3 at the window 
1 is released from the wire 3. Under this condition, as 
the tube 2 is pulled out, the string 4 slips out of the loops 
13 of the artificial blood vessel 7, and the tube 2 comes 
out leaving the artificial blood vessel 7 in place in the 
blood vessel 9. 

[0073] In the above embodiment, the balloon catheter 
23 is used. It is possible to make the artificial blood ves- 
sel 7 contact the inner wall of the blood vessel 9 by the 
resiliency of the artificial blood vessel 7 alone without 
using a balloon catheter. 

[0074] Another example of the artificial blood vessel 
7 of the invention will be described with reference to Fig. 
21 . In this embodiment, the opposite end portions of the 
connecting wire rings 1 1 project outwardly along the axis 
of the artificial blood vessel 7 beyond the front and rear 
end wire rings 10 thereof. In this arrangement, each of 
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th connecting wire rings 1 1 is fixed to ach of the front 
and rear end wire rings 10 at two points 30 and 31 , so 
that when the wire rings 1 0 once fold d are restored to 
th original shape, the resiliency of th connecting wir 
rings 1 1 to r turn to their circular shap acts on the end 
wire rings 10 to help them to return to their original cir- 
cular shape. The projection of the connecting wire rings 
1 1 beyond the opposite ends of the artificial blood vessel 
7 prevents the bordering portions of the blood vessel 9 
and the implanted artificial blood vessel 7 from becom- 
ing steped thereby to help the inner wall of the artificial 
blood vessel 7 to join the inner wall of the blood vessel 
9 smoothly and evenly. 

[0075] As shown in'Figs. 22A and 22B, the connecting 
wire rings 11 may be fixed to the end wire rings 10 at 
the crossing points of each adjacent two of the connect- 
ing wire rings 11. 

[0076] As shown in Fig. 22B, an additional pair of wire 
rings 1 0a may be fixed to the axially outwardly projecting 
ends of the connecting wire rings 1 1 beyond the oppo- 
site end wire rings 1 0. The added rings 1 0a not only pre- 
vent the projecting ends of the connecting wire rings 1 1 
from scratching the inner wall surface of the blood ves- 
sel 9, but also help the opposite ends of the connecting 
wire rings 1 1 to expand into close contact with the inner 
wail surface of the blood vessel 9 thereby to prevent the 
implanted artifiical vessel 7 from being carried away 
downstream by blood flow. 

[0077] As shown in Fig. 23, projections 35 may be 
formed on the exterior wall surface of the artificial blood 
vessel 7. The projections 35 may be more or less V- 
shaped as shown in Fig. 23 or wart-like, or have a point- 
ed end, or take various other forms. The projections may 
be made of wire, hard thread, rubber or any other suit- 
able materials. The projections 35 may be formed on 
the end wire rings 1 0 or the connecting wire rings 11 , or 
on the outer surface of the cloth or film constituting the 
body of the artificial blood vessel 7. The projections 35 
may stand perpendicular to the exterior surface of the 
artificial blood vessel 7. or inclined rearwardly. The pro- 
ject! ngs 35 provided on the exterior surface of the arti- 
ficial blood vessel 7 are pushed into the inner wall of the 
blood vessel 9 and provide frictional resistance to pre- 
vent the artificial blood vessel 7 from being carried away 
downstream by flood flow. 

[0078] In the above-mentioned embodiments, the end 
wire rings 10, the connecting wire rings 11 and the in- 
termediate wire rings 12 are arranged outside the cloth 
tube of the artificial blood vessel 7. They may be ar- 
ranged inside the cloth tube. 

[0079] Fig. 25 shows another example of the device 
for introducing a medium such as the artificial blood ves- 
sel 7 into a human body. In this example, the tube 2 is 
provided at the front end thereof with a soft, flexible 
guide tube 5 comprising a coil made of soft metal or syn- 
thetic resin such as~poly ethylene, or a tube made of soft 
synthetic resin or rubber. The soft, flexible tube 5 pro- 
vided on the front end of th e tube 2 is int nded to prevent 


the tube 2 from injuring the inner wall of the blood vessel 
9. 

[0080] Fig. 26 shows a third example of the device for 
introducing a medium into a human body. In this xam- 

5 pie, a short tube 2 is provided at its front end with a short 
guide tube 5 and at Its rear end with a long guide tube 
6. The short and long guide tubes 5 and 6 comprise a 
coil made of soft metal or synthetic resin such as poly- 
ethylene, or a tube made of soft synthetic resin or rub- 

10 ber. With the short and long flexible guide tubes 5 and 
6 provided at the front and rear ends, respectively, of 
the tube 2, when the tube 2 is inserted intoameandrous 
blood vessel, the flexible front and rear guide tubes can 
move smoothly and easily along the meandrous blood 

15 vessel without danger of injuring the inner wall of the 
blood vessel 9. 

[0081] In the above-mentioned embodiments, when 
the artificial bloodvessel 7 is collapsed and inserted into 
the catheter 8, the front end wire ring 1 0 is folded at the 
20 first, second, third and fourth points 41 lt 42 1( 43., and 
44 1 on the circumference of the ring, and the rear end 
wire ring 1 0 is folded at the first, second, third and fourth 
points 41 2 , 42 2 , 43 2 and 44 2 . 

[0082] In Figs. 27 and 28, the front and rear end wire 
25 rings 1 0 have their respective circumferences divided 
into eight equal arcs by the first, second, third, fourth, 
fifth, sixth, seventh and eighth Imaginary points 5 1^52^ 
53 1f 54-,, 55 1( 56 1( 57^ and 58 1( and 51 2 , 52 2 , 53 2 , 54 2 , 
55 2 , 56 2 , 57 2 and 58 2 , respectively. Loops 13 are pro- 
30 vided on the front end wire ring 1 0 at the first, third, fifth 
and. seventh points 51 1( 53.,, 55^ and 57^ while loops 
13a are provided on the rear end wire rings 10a at the 
second, fourth, sixth and eighth points 52 2 , 542, 56 2 and 
58 2 . 

35 [0083] With the artificial blood vessel 7 having been 
set relative to a funnelled tube 18 provided with an en- 
larged inlet opening 1 8a square in cross section in such 
a manner that the first, third, fifth and seventh points 51 1( 
53 1t 55 t and 57 1 of the front end wire ring 10 are posi- 

40 tioned about the middle of the four sides of the inlet 
opening 1 8a as shown in Fig. 27, as the front pull strings 
20 are pulled, the first, third, fifth and seventh points 51 1( 
53! , 55 t and 57 1 of the front end wire ring 1 0 where the 
loops 13 are provided are pulled by the strings 20 for- 

45 wardly, so that the front end wire ring 10 is collapsed 
with the first, third, fifth and seventh points 51 v SZ^ , 
and 57 1 advancing axially ahead while approaching 
each other. As the first, third, fifth and seventh points 
51-,, 53 v and 57-| are pulled ahead forwardly 

so through the funnelled tube 1 8, the folded front end wire 
ring 10 is inserted into the tube 18, with the second,, 
fourth, sixth and eighth points 52 1t 54.,, 56^ and 58j on 
the front end wire ring 10 being positioned rearwardly 
and approaching each other, in other words, the front 

55 end wire ring 1 0 as a whole takes a wavy form , with the 
first, third, fifth and seventh points 51 ! , 53 1 , 55 1 and 57 ^ 
on the front end wire ring 1 0 where the loops 1 3 are pro- 
vided being positioned at forwardly directed peaks and 
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the second, fourth , sixth and eighth points 52<\ , 54 1 , 56 1 
and 58 1 being positioned at the bottoms of forward ly di- 
rected valleys. 

[0084] Under the condition, as the front pull strings 20 
are pulled further forwardly, with the rear end wire ring 
10 being held by the rear pull strings 21 at the second, 
fourth, sixth and eighth points 52 1( 54! , and 58! 
where the loops 1 3a are provided, the rear end wire ring 
1 0 is inserted into the funnelled tube 1 8 while being fold- 
ed and deformed, with its first, third, fifth and seventh 
points 51 2 , 53 2 , 55 2 and 57 2 being pulled ahead into the 
funnelled tube 1 8 and approaching each other, and the 
second, fourth, sixth and eighth points 52 2 , 54 2 , 56 2 and 
58 2 being positioned rearward ly and approaching each 
other. In other words, the rear end wire ring 10 as a 
whole takes a wavy form, with the second, fourth, sixth 
and eighth points 52 2 , 54 2 , 56 2 and 58 2 of the rear end 
wire ring where the loops 13a are provided being posi- 
tioned at rearwardly directed peaks, and the first, third, 
fifth and seventh points 51 2 , 53 2 , 55 2 and 57 2 thereof 
being positioned at the bottoms of rearwardly directed 
valleys as shown in Fig. 28. 

[0085] In Fig. 29, the front and rear end wire rings 10 
have their circumferences divided into six equal arcs by 
six imaginary points, which (or the positions adjacent to 
which) will be referred to as the first, second, third, 
fourth, fifth and sixth points 61 1t 62 1( 63!, 64 1f 65! and 
66! , and 61 2> 62 2- 63 2- 64 2- 65 2 and 66 2» respectively. 
Loops 13 are provided on the front end wire ring 10 at 
the first, third and fifth points 61 1( 63! and 65 1 wnile 
loops 13a are provided on the rear end wire ring 10 at 
the second, fourth and sixth points 62 2) 64 2 and 66 2 . 
[0086] With the artificial blood vessel 7 having been 
set relative to the funnelled tube 18 provided with an 
enlarged inlet opening 18a triangular In cross section in 
such a manner that the first, third and fifth points 61 1( 

63! and 65 1 °f tne ^ ront end wire rin 9 10 are positioned 
about the middle of the sides of the inlet 18a as shown 
in Fig. 29, as the front pull strings 20 are pulled, the first, 
third and fifth points 61 1( 63! and 65 1 of tne front end 
wire rings 1 0 where the loops 1 3 are provided are pulled 
by the front pull strings 20 forwardly so that the front end 
wire ring 10 is collapsed, with the first, third and fifth 
points 61 1( 63! and 65 1 a dvancing axially ahead while 
approaching each other. As the first, third and fifth points 
61 ! , 63! and 65 1 are pulled ahead forwardly through the 
funnelled tube 18, the folded front end wire ring 10 is 
inserted into the tube 18, with the second, fourth and 
sixth points 62 1f 64! and 66 2 being positioned rearward- 
ly and approaching each other. In other words, the front 
end wire ring 1 0 as a whole takes a wavy form, with the 
first, third and fifth points 61 1 , 63! and 65! Dein 9 P osi " 
tioned at forwardly directed peaks and the second, 
fourth and sixth points ^,64^ and 66! bein 9 positioned 
at the bottoms of forwardly directed vallleys. 
[0087] Under this condition, as the front pull strings 
20 are pulled further forwardly, with the rear end wire 
ring 1 0 being held by the rear pull strings 20 at the sec- 


ond, fourth and sixth points 62 2 , 64 2 and 66 2 thereof 
where the loops 1 3a are provided, the rear nd wire ring 
1 0 is inserted into the funnelled tub 1 8 while being fold- 
ed and deformed, with the first, third and fifth points 61 1f 

5 63 2 and 65 2 being pulled ahead forwardly into the tube 
1 8, and the second, fourth and sixth points 62 2 , 64 2 and 
66 2 being positioned rearwardly and approaching each 
other. In other words, the rear end wire ring 10 as a 
whole takes a wavy form, with the second, fourth and 

10 sixth points 62 2 , 64 2 and 66 2 where the loops 13a are 
provided being positioned at rearwardly directed peaks, 
and the first, third and fifth points 61 2 , 63 2 and 65 2 being 
positioned at the bottoms of rearwardly directed valleys. 
[0088] In the above-mentioned embodiments, the 

15 front and rear end wire rings 10 have their circumferenc- 
es divided into four, six and eigth equal arcs. They may 
be divided by ten or any other even number of points, 
at each of which a loop 1 3, 1 3a may be provided In those 
cases, the loops 13, 13a are most preferably provided 

20 at those positions on the wire rings which correspond to 
the ends of the connecting wire ring 11 , or at the middle 
positions on the end wire rings between the ends of each 
adjacent two of the connecting wire rings 11 . With the 
loops 13 and 13a provided at such positions, it is pos- 

25 sible to transform the wire rings 10 to a uniform wavy 
form. In the above embodiments, the connecting wire 
rings 11 are circular when no externa) force is applied 
to them. They may be elliptical when no external force 
is applied to them. 

30 [0089] In the above embodiments, the appliance to be 
inserted into a human organ is used as, by way of ex- 
ample, an artificial blood vessel. It may be used as an 
aritificial body vessel for expanding constricted parts of 
human organs. In particular, the artificial body vessel 7 

35 is inserted into a constricted part 26a of a human organ 
9a as shown in Fig. 30 in the same manner as previously 
mentioned with respect to the artificial bloodvessel, and 
then released at the position shown in Fig. 30, where- 
upon the constricted part 26a of the human organ 9a is 

40 expanded by the resiliency of the artificial body vessel 
of the same construction as the previously mentioned 
artificial blood vessel 7 as shown in Fig, 31 . 
[0090] For expanding constricted parts of human or- 
gans not only the artificial body vessel 7 shown in Figs. 

<5 30 and 31 but also those shown in Fig. 21, 22A, 22B 
and 23 or those which have the same construction of 
any of the other embodiments of the invention may be 
used. 

[0091] Fig. 32 shows an example of the appliance for 
so expanding a constricted part 26a of a human organ 9a, 
which comprises only a frame 32 without the tubular 
cloth or sheet used in the previously mentioned artificial 
blood vessel. In this case, only the frame 32 is inserted 
into the constricted part 26a of the human organ 9a in 
55 the same manner as previously mentioned, and then re- 
leased in the constricted part 26a as shown in Fig. 32 
to expand the part by the resilient restoring force of the 
frame 32. Not only the frame 32 of the construction 
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shown in Fig. 32 but also those fram s 32 of the artificial 
blood v ssels 7 shown in Figs. 21 . 22A, 22B and 23 with- 
out the tubular cloth or sheet may be used as occasions 
demand. 

POSSIBLE APPLICATIONS IN INDUSTRY 

[0092] As mentioned above, the appliance collapsible 
for insertion into human organs and capable of resilient 
restoration is useful as-an artificial blood vessel or in ex- 
panding constricted parts in human organs. The device 
of the invention is useful in collapsing the appliance, in- 
serting the collapsed appliance into a catheter and re- 
leasing the appliance therefrom at a required position in 
the human body. 


Claims 

1. A device for introducing a medium into a human 
body comprising: 

a tube (2) having a front end, wherein said tube 
is formed with a side window (1 ) adjacent its 
front end, said tube (2) is prepared to be insert- 
ed through said medium; 
a wire (3) inserted through said tube, slidably 
received therein and extended through said 
front end of said tube so as to extend inside and 
along said side window (1) of said tube; and 
at least one string (4), having a first end being 
fixed to said tube adjacent said side window (1 ) 
and a second end, said string (4) being ar- 
ranged so as to be engaged with said medium 
and wound around said wire (3) where said wire 
extends inside and along said side window of 
said tube, so as to have its second end releas- 
ably fixed to said tube (2). 

2. A device according to claim 1 , further comprising a 
flexible guide tube connected to said front end of 
said tube. 

3. A device according to claim 2, wherein said flexible 
guide tube further comprises a coil spring. 

4. A device according to claim 2 or 3, wherein said flex- 
ible guide tube is short. 

5. A device according to claim 1 , further comprising a 
long flexible guide tube connected to a rear end of 
said tube. 

6. A device according to claim 5, wherein said long 
flexible guide tube further comprises a coil spring. 

7. A device according to any of the preceding claims, 
wherein said wire (3) is slidably support d within 


said tube (2). 

8. A device according to claim 1 , wherein said at least 
one string (4) further comprises a second end, said 

5 second end being nipped betw en said tube (2) and 
said wire (3) so as to be held by said tube and said 
wire. 

9. A device according to claim 8, wherein said second 
10 end of said at least one string (4) is formed into a 

knot (14). 

1 0. A system consisting of a device according to any of 
the preceding claims and a medium to be intro- 

'5 duced into a human body, wherein a front opening 
of said medium is provided with at least one loop 
(13) through which said string (4) is passed. 

11. Method for preparing a system according to claim 
20 1 o to be subsequently inserted into a catheter com- 
prising the following steps: 

introducing said tube (2) through said medium 
so that it extends beyond its front end; 
25 - passing said string (4) through said loops (13) 
and winding it about said wire (3) in a half, one 
or several turns at the side window (1) of said 
tube (2). 

30 12. Method according to claim 11, further comprising 
the steps of 

taking said front end portion of said wire (3) out 
of the side window (1 ); 
35 - winding said string (4) about said wire (3); 

inserting the front end of said wire (3) into said 
tube (2). 

13. Method according to claim 11, further comprising 
40 the step of 

nipping said string (4) between the edge of the 
side window (1) and said wire (3) so that the 
string (4) is held securely. 

45 

Patentansp riiche 

1 . Vorrichtung zum Einfuhren eines Mediums in einen 
so menschlichen Korper mit: 

einem Rohr (2), das ein vorderes Ende hat, wo- 
bei das Rohr mit einem Seitenfenster (1) aus- 
gebildet ist, das zu dem vorderen Ende des 
55 Rohres benachbart ist, und wobei das Rohr (2) 

vorbereitet worden ist, durch das Medium ein- 
gesetztzu werden; 

einem durch das Rohr eingesetzt n Draht (3), 
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der darin gleitfahig aufgenommen ist und sich 
durch das vordere End des Rohres so er- 
streckt, daG r sich innerhalb und entlang des 
Seitenfensters (1) des Rohres rstr ckt; und 
zumindest einem Faden (4), d r in erstes En- 
de hat, das an dem Rohr benachbart zu dem 
Seitenfenster (1 ) befestigt ist, und der ein zwei- 
tes Ende hat, wobei der Faden (4) so angeord- 
net ist, daG er mit dem Medium im Eingriff ist 
und dort urn den Draht (3) herum gewunden ist, 
wo sich der Draht innerhaib und entlang des 
Seitenfensters des Rohres erstreckt, wobei 
sein zweites Ende losbar an dem Rohr (2) be- 
festigt ist. 

2. Vorrichtung nach Anspruch 1 , die ferner ein flexi- 
bles Fuhrungsrohraufweist, das mit dem vorderen 
Ende des Rohrs verbunden ist. 

3. Vorrichtung nach Anspruch 2, wobei das flexible 
Fuhrungsrohr ferner eine Schraubenfeder aufweist, 

4. Vorrichtung nach den Anspruchen 2 Oder 3, wobei 
das flexible Fiihrungsrohr kurz ist. 

5. Vorrichtung nach Anspruch 1 , die ferner ein langes 
flexibies Fuhrungsrohraufweist, das mit dem hinte- 
ren Ende des Rohres verbunden ist. 

6. Vorrichtung nach Anspruch 5, wobei das lange fle- 
xible Fuhrungsrohr ferner eineSchraubenfederauf- 
weist. 

7. Vorrichtung nach mindestens einem der vorstehen- 
den Anspruche, wobei der Draht (3) innerhalb des 
Rohres (2) gleitfahig gestutzt ist. 

8. Vorrichtung nach Anspruch 1 , wobei der zumindest 
eine Faden (4) ferner ein zweites Ende aufweist, 
wobei das zweite Ende zwischen dem Rohr (2) und 
dem Draht (3) eingeklemmt ist, so daG es durch das 
Rohr und den Draht gehalten ist. 

9. Vorrichtung nach Anspruch 8 ( wobei das zweite En- 
de des zumindest einen Fadens (4) als Knoten (14) 
ausgebildet ist. 

10. System, das aus einer Vorrichtung nach minde- 
stens einem der vorstehenden Anspruche und ei- 
nem Medium zum Einfuhren in einen menschlichen 
Korper besteht, wobei eine vordere Offnung des 
Mediums mit zumindest einer Schlinge (13) verse- 
hen Ist, durch die der Faden (4) hindurchgefuhrt 
wird. 

1 1 . Verf ahren zumA/orbereiten eines Systems nach An- 
spruch 10, das spater in ein Katheter eingesetzt 
wird, und das die folgenden Schritte aufweist: 


Einfuhren des Rohres (2) durch das Medium 
derart, daG es sich uber sein vord res Ende 
hinaus erstreckt; 

Hindurchfuhren d s Fadens (4) durch die 
5 Schlinge (13), wobei rand m Seitenfenster 

(1) des Rohres (2) mit einer halben Wicklung, 
einer ganzen Wicklung Oder mehreren Wick- 
lungen urn den Draht (3) herumgewunden wird. 

10 12. Verfahren nach Anspruch 11, das ferner die Schritte 
aufweist: 

Entnehmen des vorderen Endabschnittes des 
Drahtes (3) aus dem Seitenfenster (1); 
'5 - Wickeln des Fadens (4) urn den Draht (3); 

Einsetzen des vorderen Endes des Drahtes (3) 
in das Rohr (2). 

13. Verfahren nach Anspruch 1 1 , das ferner den Schritt 
20 aufweist: 

Einklemmen des Fadens (4) zwischen der Kan- 
te des Seitenfensters (1 ) und dem Draht (3), so 
daG der Faden (4) sicher gehalten wird. 

25 

Revendlcations 

1 . Dispositif pour introduire un support dans un corps 
30 humain comprenant : 

un tube (2) ayant une extremite frontaie, I edit 
tube ayant une fenetre laterale (1) adjacente a 
son extremity frontaie, (edit tube(2) est prepare 
35 pour etre ins ere dans ledit support ; 

un fif (3) insere dans ledit tube par glissement 
et 6tendu a travers ladite extremite frontaie du- 
dit tube de telle sorte qu'il s'etende a I'interieur 
40 etle long de ladite fen§tre laterale (1)dudit tube 

et 

au moins un cordon (4) ayant une premiere ex- 
tremite f ixee audit tube a proximite de ladite fe- 
45 netre laterale (1 ) et une seconde extremity le- 

dit cordon (4) etant arrange de telle sorte qu'il 
soit engag6 dans ledit support et 

entoure autour dudlt fil (3) ou ledit fil s'etend a 
so I'interieur et le long de ladite fenetre laterale du- 

dit tube, de telle sorte que sa seconde extremite 
soit fixee de maniere reversible audit tube (2). 

2. Dispositif selon la revendication 1 comprenant en 
55 outre un tube de guidage flexible connecte a ladite 

extremite frontaie dudit tube. 

3. Dispositif selon la revendication 2 dans lequel ledit 
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tubedeguidageflexibi compr nd en outre un res- 
sort enroule. 

4. Dispositif selon la revendi cation 2 ou 3 dans tequel 

led it tube de guidage flexible est court. s 

5. Dispositif selon la revendication 1 comprenant en 
outre un long tube de guidage flexible connects a 
une extremity arriere dudit tube. 

10 

6. Dispositif selon la revendication 5 dans lequel ledit 
long tube de guidage flexible comprend en outre un 
ressort enroule. 


ledit tube (2). 

13. Methode selon la revendication 11 comprenant en 
outre I'Stape suivante : 

pincement dudit cordon (4) entre le bord de la 
fenetre I ate rale (1) et ledit fil (3) de telle sorte 
que le cordon (4) sott fixS de maniere sure. 


7. Dispositif selon Tune quelconque des revendica- '5 
tions precedentes dans lequel ledit fil (3) est sup- 
ports par glissement dans ledit tube (2). 

8. Dispositif selon la revendication 1 dans lequel ledit 

au moins un cordon (4) comprend en outre une se- 20 
conde extremity ladite seconde extremite etant 
pincee entre ledit tube (2) et ledit fil (2) de telle sorte 
qu'ilsoit maintenu par ledit tube et ledit fil. 

9. Dispositif selon la revendication 8, dans lequel la- 25 
dite seconde extremitS dudit au moins un cordon 

(4) est nouee pour former un noeud (14). 

10. Un systeme consistant en un dispositif selon i'une 
quelconque des revendications precedentes et en 30 
un support a introduce dans un corps humain, dans 
lequel une ouverture f rontale dudit support est equ I- 
pee d'au moins une boucle (13) a travers Eaquelle 
ledit cordon (4) est passe. 

35 

11. Methode de preparation d'un systeme selon la re- 
vendication 10 pouretre ensuite insere dans un ca- 
theter comprenant les Stapes suivantes : 


introduction dudit tube (2) a travers ledit sup- 40 
port de telle sorte qu'il s'Stende au-dela de son 
extremite f rontale, 

passage dudit cordon (4) a travers lesdites bou- 
cles (1 3) et enroulement autour dudit fil (3) en 45 
un demi, un ou plusieurs tours au niveau de la 
fenetre laterale (1) dudit tube (2). 


12. Methode selon la revendication 11 comprenant en 
outre les Stapes suivantes so 

passage de ladite portion frontale dudit fil (3) 
hors de la fenetre laterale (1), 

enroulement dudit cordon (4) autour dudit fil ss 
(3), 

insertion de I'extremite frontale dudit fil (3) dans 
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FIG.7A. 
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FIG. 12 
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FIG.14A. 



FIG.14B. 



FIG. 15 



21 


EP 0 656 198 B1 



22 


EP 0 656 198 B1 
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FIG. 19 A. 
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